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METHOD FOR FABRICATING SEMICONDUCTOR MEMORY DEVICE 

The present invention relates to a method for fabricating a 
semiconductor memory device. In accordance with the 

present invention, a titanium nitride (TiN) layer which is 
an adhesion layer and a polycrystal silicon layer are 
sequentially deposited on a dielectric layer with a high k- 
dielectric constant. Afterwards, a dry etching process is 
employed by using an etch mask for forming patterns of a 
top electrode and a load resistor, thereby forming the 
polycrystal silicon layer in shapes of the patterns of the 
top electrode and the load resistor. Afterwards, the etch 
mask is ether remained or removed and then, a wet etching 
process is employed. Thus, the pattern of the TiN layer as 
the top electrode of the capacitor and the pattern of the 
polycrystal silicon layer are formed in the identical size 
and furthermore, the pattern of the TiN layer as the load 
resistor and the pattern of the polycrystal silicon layer 
are formed in the identical size. Then, a wet etching 



process is continuously employed without a time delay and 
thus, the patters of the TiN layers for the top electrode 
and the load resistor are formed in a size smaller than the 
pattern of the polycrystal silicon layer. 

Accordingly, it is possible to prevent the load resistor 
from being decreased by forming the pattern of the TiN 
layer smaller than the pattern of the polycrystal silicon 
layer beneath the TiN layer and further improving 
reliability of products. 
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S&KM :33£?S30li. £|jfl- aaStf EIBS»" 3fflAlEi*f g^B^ S ^*CT'4fSj "IIH2S-' 

^(iZJQ^g . : 3CHS. feTCH ^7IU. ; a7ia if. ; £*i£i^3§«l m,5HEIA|&|H|-: ^S^BSAI : jiNSf 

BBm.OB8tf&asi?i s»-.'Aioi2ES-t!aeui'Q«a ¥m*i4te£Ai ,TiM2*si -"asm '£« 
sseis^ :n@g 'SB':-AH)isg:.«is*Kns jntskh .Aia-aiei Tjaaoi .s^^sswi ej^ #*a 

Jftsw, : g •tosk.-Daaiasstsi. nisei q o'&isi; fiiisra iggg ss^sjm^ 
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H01L 21/8239 



£2& 

E ?i#(HI eitl tfEEM M'SEI^SI 5TOAIE1 S W'WtJSl :?2Hr UEK* 33E; 

£ 2a LHXI E 2c~ g *!AIW<Hi SSESI QttEE|£»2J W£^Bg *3*K?I *HL* 

S9SSE: 

£ 3a If)*} E- 3cfe B : WS'2| CUE gAlMQil BfEH -M SKEINS) $2U*S'g <a"S*'f?l £l?t B9 
SSE. 



& sffiifl. wsei^tjsi Ts^&goii sku- 22s, mo- gAiiswi^ sa#40H £g .£ast #011 
^tm%m ^5 ntRtoi- ^ofe 2# qnssv ** esai hsei^^si sis&goi se 2101a 

SldHgjog, pRAMi^ g^g ^ h£ ^ DUSEI^Tjei USSJSKHI COBh WSElii M0\2L?\ ^££|H, IHI2EI^ 
?jIHA|Ei2] A^OIZE A-fcSD. 01 (HI CCfEK OUSEI^I 3MieA|Eiej ?iBHA|@^E S4=8rf°S ejfflffl WlfiEl 
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±j& dsisoi mmm mszm gss shihais^i ggsi s»aww oiasa. oieib 
SHii tgsspi mi mumsi sss^i arswwu usaia sasm Aigo-wu saet awm 

ej^SISfe BfeOI SSSjog agE joi SQ. ?ilBA|E1Si °S3^ »&1 «|«| 9iI|A|El.ej §EH 
U(planar) ^SWIAI £}s(steck) ?21 %7\?Y2M mti §32f£i OH0(native oxlde-nitride-top 
oxide) SSStS Oflaa^AKHl 3goPI AISWSQ. 3E1U, 0N01 SS^M Ahgthrf ?tHA| 

Elc 0N02J BfeifH ?|S| gifsjei ggi 2?, 4s -4f»S|ei giRHSTOl 2458 a £12 01 9£*t 

H, 4 l # 6»Sf5!2| S=])||g 1SJ gS, ^SIPI g;>|^£ ONOB 50 A 0|5f£| 5 JUS ^115^01 WIJ 

9K2i»ct. oieitt tpw -.^*w:>i jwajeisi. sasi-ssAi ouoi ojaoKH ro(nitride-a<ide)a 

AHMQI Ahg£9l AJSWSSO. ICS! Ol^OiS S^eis A^ofe PB0flAI£ 4^3^ IH 

@2> ^sratsi ibss BS^sa Qss6iaas*£3 ssses ^sra?,^ «t, f &e e 

iieM M0U1S ^«S(design rule)0l 0.15mh> 015(2." illS*! ffiSfll H&EI&ASI. ilSfl $|6|j S3 



so. tm>.- niia Sasjs sa^HiM+a^si sje^is oi^ws saeioii uiotot vsss^f boz 

SW1S0I SO- 011 THds'PI #|'4|" gai(W= .?iI8A|E12| g*33'£'3 I!£IEiEfe(T IN)^ CUS^EI 

B«i2i 5jg?sg A>seHjr.aQ..jt*, seiia CifSWAm e in sajs uia shj'l b>£»7ib<i0) # 

Oil S&a.3SJ(20)OI 1BSJSI1, S^13Sf(20)2J ftgSer&0T6l@l3f! aiBAIE1g(30)0| UH*l£|Il. 
?OTA|E1f (30)°| . tt*2£i£E| SMS 7IBI1 $j2. 013*101 S^19^(20)°J CHS «¥S3 £01 

7a^(uo)ornH*iac> ; aiiAiaiooja oi^a^ma meoi cmmaag^w)^ ju^oron, cm 

S^SI»9J-(3l)S| S3 ^0|'TiA5& ai'SI S£ ^(33)24 iBgQI £3ej(33)2| jug 

4KHi TiM^(35)iU/CHg^E|=^(37)£] IBBOI gSS ^S. 01^0120. fffi. £Q0| EAIEIAI SSi 

°u Bs«?is-(io)oi& usa^ne j=a!*i:££i°i rtom<gsm ^i/5as!9^§oivs^aa. 

i'iS?l«]tt '«}*HS^S Cfg§^a5e|(31)2J 3713 2§g $1*8 ^a} #EO(2lpt #2^3^(20)011 

.asa = ; Ahstj- Af^'oia. 

iQ|2f SfOI SSia CIIS2I S^OIIAJ^ S25t(33j &KMI #«g=2J bi§^a5et(37)# S|3 Sj 

#5i3 sa^(33)a das'tfaSBK3?)2j asrsoi soixpi uisoii. 83 a -«s) tm s*rse TiNe* 

(35)1 sj#gfB 3 9101 Qa802l59K37» ^StJ;£S^ ^a9}(33)2^ OaSTtfa 5^(37)51 



□au, ^5^A^t > ^(40)E ^a^a d^(ais s*r#g nm(35)2i tin 3 oasflaasf 
(37)°s oi^oiAifeci TiNftca&oi.irfs atm.Hi s^s nsoi^i uisoij ^ srsti- .ifsratK«)si 
JW3toi'-92 aste ^asaw mm 3^ 'siJf= sasoi sich hehm dim are* *hi^di 
si fi^iiu sife ^soia 

ioeiAi. : ..s :^s<e a£s#^2i ^aet# ?>= TtiiAiEis s^sifflAis jztmvzi ejsi 



BSfli>Tsei s^ia^ei .g^sq ^oi ?HBAiEiej si^a^l ^ssfe Bi; 

s?i s^a^s stm &?\ sz^seisj as ^on msssWrSi saeis ?si«5fe aM; 

: £B>I CISS^a52| .feNHI gjSIS IISSI.33 1, 2 ifZJDfc&Hg SSSUl Oil OlSSfOJ #71 ClSS^a 

ssis a^^sss *i"zitr®sMi ^i.i^a^on atmasfe £wa=?3 m i ens aassiai.ii @2K 
$f7i »i i aaa'tfasetsi hhsss^ei §s»a .^aag oi^tt mien ^ehAi^g m z um®&z\2 
sisj nags ggsfe B?y; nan 

4^1 iB£! ^g5| g^aj-.S °SS,1 491 ©Z^S^O! i£SS. IfflDPa ^^^S *|Z|*^SA»J «l 

HUSH 491 m i. 2 oastfasatfii mesa a?ie §^sie e^i 2ti»»= as ^sss. 
um^tmB 49i g^ei2j itga ^ms aej^i^s ^zrsfc b?j= 49i xii i, 2 ^1210^21 dig 

5101 491 g^a|2| iegg ¥S1 AjEH^jog ^^(.q, fli 1, 2 ig£g 2,^ tJSfJ- ^ 

2tCh 

££B 491 g^SISI iSD a^si^S ^!2|5fe B?8= 

491 Jfl li 2 -Ajsttit&ai HITISKM 49| HI I C«Sfiia52| 0@2f HI 2 C|^§^ei5£| HIgi ki 

ai?i=-b7I: nan 

491 n 1 cigg^Eissi niie2i hi 2 craggasa imm ^^to^ae oigsioi 491 s^^a ^ 
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mm *?bi a^^s ^^sm hi i. 2 s^'sj nisi ^gsfe 9*11 s*m 4= siek 

[UEIAt, B WS= 38a£W=2| °gef 4H« 3^2121 EHg.^EiaSfSS :?SS ^Sffl*fg S£!f UK 
EHggEia*,^ IBSSE1 SfS 3^e|2J IBS1 SSSrES ^*W«f2| 73*^*01 l^fe SSS&ME1 S 
iofe 2© ej«IW 4 2iE1. 3 g2L B SSS S§2I tiSlgfi tf£m ^ 2iQ. 

oish b ssoii ejy &e*b onaeiifcxiei Hsaei g^s ssi gioioi shisi ggspis *>ci. 

E3O0AI gEH2| £B2KSS ^MOB£ §SS ¥-£t ^OjtiEI. 

E 2a LHXI E 2c£ B SfS2| ^AtWIOil 2|fc» HEM WISEU^ H£»ttff UEIti! SSSOIQ. 

E 2al SStm. 9S »EJM7ie(10) &DI SZ^3^(20)1 $ §2*33^(20). #0B 91 II A) El 

sai .fladtsrsM^a^s* $it* aasaeiasiooei meg satnx ib-..s.s2| esi# gg.sj 

0ISB1 5?l *ISH E30fl EAIEKI SfSt^U »Ea7IS(10)M& MS£|±»1 Wtf ga*l2fl2| HQI& 
2321 i^Eei°!S^sO| SSEI3, i^2^13K EH®££ia2r§(31)2| a?l*! ggg $|$B =e( 
lEp(21)?1 SE.^ 951(20)011 M&tM 21 XHtJ AI&'OIEI. 

ifflEIUSS E£ W3CVD(neta I -organic vapor deposition) SSI OlgSrCH QSStfSIS^K31)'il 
: 2SI« SZH3SH20)2J 23 SrOU #34^71 #8^(33), WIS ICH Ta.-0 5 AbO, E^ BaSrTiQ.21 

as 'naa. 'sa?* ««SK& 3s em 5HIIAIE12J fl«a^s-«w?i °isa ^iHEigsgg oigsi 

01. S=f©2! g^Sf, 0111 ICH TiN=!t(35)l 250 A §E2| SJS513 H.'SIWI 'SiePI&SftSSB 

OlgSICfl EH§4'£ia2K37)l 2000 A SE2J ^IBS S)S.1CK 

E 2bg #2S19. EH§gEI=^(37)°J SjgOl S£33 L13. EH§ ££15 21(37.) SOU IMr^l 3§ 

tm . ; tf»a^» vsratm «dtr. *i*ioi 4^3321 ssraaei usi 21^ n i, 2 

^210^3, Mil ICH -BasHSO). (60)21 II SI fj«tTQ. 

0ICHA1 aSSfC50):'(60)21..]BI@g Or^SS OlgSlOt kg'S VB2| E r §S^a55K37)2r S^'(35)i 
3 01EH2I &Bflr<33JDI i*SB UJKI attaamdttttKRS. B 1 joas^swwfjei. *e» w 
■wS-ji 2 c« ; sifiiaa5t(237)'si ibsi §a Amiss c«?iai, hi r s^£i3|)2j imm 

HI 2 2^5|(235)°l MSOI Wif «l 1 EHg£!Eia2, K (137)°| US *' fll 2 CfBStf Eias«-237)2| IBS 




a Ai^siei waaoi: ^^ska a 1 

- , =^e|(:i 35)21 MEM M 

, _ _. . _ _ .. ._ _ . _ iioKues: n^ma, imM. nj s 

^SK 135)2) IB § 21 SI 2 g^2r(235)2J IB'SOI ^ M 1 Erl§^EiaSf(137)2| IBS a J& 2 EH §6' 
£iaef(23?)2| IBSSEI 5[S AFOI^l PrMES SEH2r= iTEl ^SrSI^(40)2| »«StQ| S«|& 

SE1 SMfe: SI -«l'»ir 4= StEh. 

E .:2(M ifkflS, a 1 g^e|<135)H| IBS 21. M 2 g^(235)2J IBSOI ^gEii LB, 

(50), (60)2| IBS1 17)5101 M .1 E11§^Eiae«137)2| IDS 2 Crl§^Eias|(237)2| HS1 

JrgAiaEK I&ShAl. B g§2| ?|IBAI £1(30)21 ¥5WI/(40)0| S«SE1, 

E 3a LHAI E tfefc B k"§2| E1S 4' AIM OB ^2|# BEJtB DflSEiiAl21 SIS&Bg LlEia SSEOIQ. 
ESOilAI E 2a LH73 E c2| ¥BB1 ffi SS ^*(Hlfe SSI ^1 ^OffilO. 

E.3a.g.S2&rS3>. 2)551, .BJSSI^IWIO) &.M S^§aW20)g Sjg©. $ •ZWaBK20)-jfiHM 5HHAI 

ai(30)°i, ^sas s^assi* *it> eh s^ei a/wOei rasi ^^ei. is. gssj. 

S2| 0I&H1 M7I 9ISB E30II EAIEIA1 SfSt^U &EHPIB(1Q)0B= DHSEI4iAH Jpa3qiEi2|. 
71I0IMS^21 i^/EaeiS^lOI. ^SEIH, . iiS^lBI .EH.§^Eiaer^l(31)2J a?|Sj gig $| 

«b 5^1 ieu(2i)?i mzm^(2Q)m s^sioi ai ai&ioiei. 

01* SfflEIDSS Ee M0CVO(metai -organic vapor deposition) S§1 0|§«|0| EH §^ El 5^(31)1 

suti S3§seit20)2i aa sas^?> &s sae«33), oai ioi tk-o*. aijo, jee= jSasmq,^ 
as 'iiSsi sasM ns cm ?hbaiei°i s#as* :; H«*Efi ^isb imaass* aisw 

01 S'*»S! 0111 ICH TiM2f(35)l 250A §E2| ^JWM SjgSUl □ ?|0fl £|4T?l^§*fS§l 

0l§«101 Pfl.atf5ie2«37)# 2000A 1E2| ^US SJStLO. 

seas Lia, eiis^'ei^o?) ^oii 3^1 sesm ^b^if^ 

.4^2=21 ^SCTttoj EKgg $1*f Bl h 2 ^ajOliH. OjlS ICH 3»5f 
(50)v(60)2| IBS1 SSttEI. 0ICHA1 &§^(50),(60)£| IBS1 OliHS OlSelOl icSS ^B2| EH 
S6!2iast<37)»- □ 0BH2I 3^(35)01 kSS 11BJ1AI 3^^215101 gggsiS XB I EJSS^eiSer 
(137)2| IBS 21 ¥6OTSr§ HI 2 EHS^E|?er(237)2| IBS1 UM SStfEI. 

E 3bl Hl l EJSSfe'aSSK137)21 IBS21 HI 2 EH § ^ El e^( 237)21 IBSOI ^§33 LI 

3,- SU2|(5d) ,.(60)2| IBS1 JMtia HI I OaStfaas«137)£| IBS21 HI 2 EHg^aaef(237)2| 
IBS! kSAI&EI. 

E 3cl &SS1S, HI 1 CllgS El S^K i 37)2J IBS21 HI 2 EH §&£l S (237)2| IBSOI iean U 
3, HI 1 EH g^Eia^ 137)21 IBS21 HI 2 EH§ ^£15^(237)2] QSS 01S3S OlS&fCH ir§S 
3^(35) S! 3 0SH2|..¥?3Sr(33)! gZH9S[(20)OI hiSl UK DOT g-tl^ZftilOl HI i.^ 
et(135)2| IBS21 HI 2 S^e«235)2| IBS1 SSfrEf. HI 1 g^S«135)2| IBS21 HI 2 

(235)21 IBSOI HI 1 EH§^£ia5,'-(137)2| IBS 5? HI 2 EH §^'£1^^(237)21 IBS21& 
A10I51 71AIES 0IE«f SHHUAIS #2H21 01S71AIS ¥o17Ht,H40)2| «4«10| S&1& ^S^EI & 
±£|E1. 
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on snq*Pi 9i5ii Aii^ei msio\ nm& a i gasKiKjsi ibsh jb 2 3^(235)21 uss 

-astttgSJH ^11 1 S^2|(135)£| Hg]» m 2 3^S«235)2| fi«@2| B^S^EI Stt£S SSB * 

wsiM. «i 1 g*t^(i35)2i meal- in 2 i*eu235)si iisoi ^ »i 1 asssaESKi??)*! ias 

S HI 2 Cli§^35^(237)H| IISSO AK)I*S ?W2S SMSfe &B| ^o«S(40)2| JM«t 

01 sisfe *tsasaa &^sfe 2t sj»» 4= sick 



sgsj MJt 

oi-soiiAi inas him aoi. b ssiH 2i*j- assi mea^si asses: 
sasi #w?s*»e! niPi-aF'. oastfeieew '63*9i-^s $f*sni, ^s^^ssei us* si 

^woi^as oissioi a^ztssbi 21*1 aasgassts ?iibaiei2i ^s^a-"*sw*isi p 
ese'sasui; ^2io>±3g nae-^ ^tiu wm % ^^stsson 2158 sHMAiEi^ # 
vasasAj TiN5f°i nea oasfiisisBjei ibss aioiss ©^skd oisa ^sctsssai 
tin9|£j mshf ogggasejei ibss gs atoiss sgsm. ?a**r&K>i ai^sssi naaqi 6^*s^ 

SSOfl 2J*H 4^3421 ^SlTtltm TlH?|2j IBSg- QSSgaS^SI fljg 5}g A10|*£ 

W&Hi S DSStfaSSjej IlSMfr 3 0KH2J tiH^2) IBSi' spi * 

am. e ggs eais sa-m- 'g-att ggoi 31 as lhkhi trstro 2^201 s.bssj -akss 

5J01UAI S= gty LHtfflAt OSftj SEH2J SSE 7>feS£ 01 MOM 1&2| 21*! 'WW=-»S 

t» Af^OIQ. 



/aw 

1 

«!;E«I7I521 &#SSat2J S^S.e) gfyj 3JBAia2| *^S : ^S SS5}|. 9?!; 

4^1 tfHSS-^S St. 1 ?* S2fS3e{2| 33 4KM 3Sa4>42) S3 'sfg ??#Slfe 9711;, 

EP8; 

4?i afesaa'asb 4*hi asfeiisa n i> z 49ot&ai ggs© ois. oissHJi t&\ aas^a 
aetg.aeisjss ^2it!-£SAN ^?i s^a^wi stHisshb ^a^^tX-fl i Msfeiaseisi/WBjH-. 
fe^i »i i DasaasSfstfii n&as¥a ssaa Tiaes oi^t/ $1x1011 ^sfTatfs si 2 Qgg.^ias 
^21 hiss's 4fcfe b?ii ; nan 

4?i tss ^sej a sa^m m\ sz^s^oi isi uhiiiai a^^ss t&mzmw «i 
»2i aiira. 

XII 1 S01I SiCHA), ^71 3«SjS*2| irsa fiessjog ^1^1= 971= ^71 HI i, 2 
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M9\£: 9*1; mill 
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